The isolation, characterization, and comparison of the membrane-associated and soluble folate-binding proteins from human KB cells.
Human nasopharyngeal epidermoid carcinoma (KB) cells contain a membrane-associated particulate folate-binding protein which is important in the cellular accumulation of physiologic folates (Antony, A. C., Kane, M. A., Portillo, R. M., Elwood, P. C., and Kolhouse, J. F. (1985) J. Biol. Chem. 260, 14911-14917) and in the binding of methotrexate (Kane, M. A., Portillo, R. M., Elwood, P. C., Antony, A. C., and Kolhouse, J. F. (1986) J. Biol. Chem. 261, 44-49). A soluble folate-binding protein appears in media exposed to proliferating KB cells. We have purified to homogeneity both the membrane-associated and the soluble folate-binding proteins from the KB cell tissue culture system. The purified membrane-associated and soluble folate-binding proteins give single bands on sodium dodecyl sulfate-polyacrylamide gel electrophoresis with apparent Mr values of 50,000 and 40,000, respectively. The membrane-associated folate-binding protein contains 45,000 g of amino acids and the soluble folate-binding protein contains 24,000 g of amino acids per mole of folate bound. Each of the purified proteins has a single folate-binding site, and the carbohydrate content is approximately 25% for each species of protein. The affinity constants for 5-methyltetrahydrofolate of the membrane-associated and soluble folate-binding proteins are 0.3 and 2.5 X 10(9) liters/mol, respectively. The affinities of various polyglutamated forms of methotrexate are similar for each protein, increase as the chain length of the polyglutamate increases (from approximately 0.004 X 10(9) liters/mol for methotrexate to 0.3 X 10(9) liters/mol for methotrexate heptaglutamate), are equal to the affinity for 5-methyltetrahydrofolate, and exceed the reported increase in affinity of methotrexate polyglutamates for dihydrofolate reductase.